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Abstract 

A multiplication circuit is removed from a receiving apparatus which receives an orthogonally modulated 
information sequence, A real-number part and an imaginary-number part of a transmission parameter 
converted into a frequency range are input to respective hard determination circuits (143, 144). The hard 
determination circuits (143, 144) convert the respective components into 1-bit data in accordance with a 
predetermined threshold value. Differential decoding circuits (145, 146) differentially decode the real- 
number part and the imaginary-number part which have been converted into 1 -bit data, respectively, and 
output the obtained data to cumulative addition circuits (147, 148). The cumulative addition circuits (147, 
148) cumulatively add the differentially demodulated data and supply it to respective identification- 
distance measurement circuits (149, 150) and also to a selector (152). The identification-distance 
measurement circuits (149, 150) determine the identification distance, and cause the selector (152) to 
select the components with a greater distance and to supply them to a majority decision circuit (1 53). 



The majority decision circuit (153) makes a majority decision of the data selected by the selector. 
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2o<D-r-^dS^L</.ev>#^i;H4fiS "1" ;55£tl;^7$^x 

[0 0 6 4] mfflAP^H^ 1 4 7, 1 4 8 tt, -ttb^'tv 
mW}m^m^l4 5, 1 4 ecDdb;^^ 1 OFDMWMf- 

0^1 4 9, 1 5 0(rttl;^-rSt i: -Irl/^i5' 1 5 
2{cm;'3-r5o 

[0 0 6 5] iS^SlJSgHSiJSlUK 1 4 9, 1 5 0 (4, 
*n^[H]^1 4 7, 1 4 8COtti;^(D5*>, 

*P^lH]?Sl 4 7, 1 4 8^^bm;^$^^5y^-i?f4, ^tv 
^:*tb. 5o(0iSi*jS(D-7='— iS' ( 1 t's/ N-r'-iS') ^^ffi 

^S(^)?^?ffi^c*D^^T^4, mWAp^iHii^i 4 7, 1 4 8©^ 
[0 0 6 6] m^it. mm^nw^^ 147 A^^ft 
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"4" ;6sm;^J$^xr*5'9, Sfc. ^a;!)P^lH]S&l 4 8;4^ 
"2" ;ei5tti;fj^tuT:v^5i:-t-6 :itufec73fit^5»: 
(1) <DK\zi^A-t^h. ftSiJSgffiy i: LT^tb^'lx 
"3" , "1" Sr#5c tlfoT, -tcT^^-g-. maSP^lH] 
?|1 4 7(Oa;'jc75:;^;55;kc#v^roT' (l3^SlJSggl;45;^:#^^c^ 

•C') . itissniijsi 5 i{4, fi "1" ^mti-r^, ^<Dm 

irl^j^iS' 1 5 2(4, ^a*P^lHl?Sl 4 KOd^Mt.^ 
WSi L-C#fC^4yJ^lH]?S 1 5 3 (C#t^-r^o 

[0 0 6 7] #^R¥ij;feiHis§i 5 3 (4, f^'&nm^ m 

^(4\ 2. 5) ^S^i: L-C. -feU'^iS' 1 5 2A^^>m;^; 
$tbSfli:Sr 1 t's/ hW7='— ^'tc:'^mUTiU;^i--5„ 5fe(5 
i'<7>^jT?[4. -feUi^i? 1 5 2d^fef4, {I "4" ^sta;^,^ 
^^"CV^5<^■r^ 4>2. 5-c?fc5r t;i^bf|[ "1" ii^ta 
-frwj^i? 1 5 2(^tU;^^5fjt "2. 5" 
<t 'b/h$i/^»^t'(4, #^^^t9JSlH]S& 1 5 3 (4fil 
"0" 

[0 0 6 8] t>^Ji<D|lffit9Ji^ffi}Cj;tb(4. es^^-?^;^ — 
<?(^^l^^*fc(4i*»gi5Sr-?:n^tv«lfiJ!£U/^^, ^ii 

i^^\^^a:)'T-'^-k%^ii^m>^^^—^h\^xm^\^. # 

[006 9] EI 5 (4. *^?^(^)S{tSecDm 2 <7? 
5» r(D^}iW?f^ffiT'f4. v-v-^/v^^r^ y T'BizI:;^^ 

tSV^T. 01 4i:*f-^£;;-r'5^^(-f4ISl-©^9^Sr{i-LT 
foS<DT% ^®IftPJ(4«B&-rS<, 

[00 7 0] la 5 }C^i-3gJ£0?i^ffiT'(4. HI 1 4 (^l^i" 
S^/i^f) I DFT 6 3, /^y 6 4, 6 5. *3J:I^. M 

ifj^isiusii 0 2;as^^i-$ti.. ^?)3gL^-§-ft:[B]sS2 o 

4. Mi{)^IilHlSS2 0 5d5fffc(;i{^JP$nTV^a, 

■?-<0{tilO«^(4llll 4(c^-t-m-&i:III1tT'fe5„ 
[0 0 7 1] ^!93SL??-§-'ft:[e]SS2 0 4(4. A;^$ti.fc 

l/^5o ::©0!I-^f(4, ^i9 3gL[Hl^(4 5[H]tc^^L 

[0 0 7 2] ^Kj^WlHlgS 2 0 5(4, #f9 3gL^?-§-^t:IHl 
SS 2 0 4 (- J: 9 ^ 9 5g L^^-i-'ft^ ^ 

■So 

[0 0 7 3] ID 6 (4, Mitl^fBlllSg2 0 5 W^^gC^^"© 

%i^m-^7T^-r^^mx^^, r.(Di2itc^-rj; 5t-, MSb 

^^[HliSS 2 0 5 (4, T (Trigger) 7 y 5/ n 
J;^)1f^$^^TV^5)„ M!9SL|?-§-^t:lHlSg2 0 4(Dt±l;fj 
(4, TffiT-2 1 0(;iA;^$tU, D ■yi?«-§-iffi^ 2 1 1 
^v:3]AP$^^Xv^5^?a s/i^ft^fdpl^L-C, W;'3i^^2 
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6 cO|H]g|(Di!)f^Sr* (1) {-*i-o 
[0 0 7 4] 

mi] 

T-FFff)aa-fas 



xtn 


thiJ Q{n) 


1 


Q{n-1) 


0 


Q(n-1) 



[00 7 5J r.co*lc^i-J; 5t-> TjS^ 2 1 OJCA;'? 
^nx\^^^im^ "1" X-h^m^i^. i^ay^i^^2 1 

m;0«^2 1 2«tU;0(±> mi\Bi(DmtimQ (n- 

1) ^R^VtLh<Otta. Sfc. Tffi^2 10{CA;'3 
"0" Xh^m^. ^'^•y^m^2 1 1 

\zxtJ^tix\^^^i^o-y^m^^^. ±ib±t^?)t. tH:^ 
ffl-7-2 1 2Wffl;f3«. mm<Dmt}i$.Q (n-1) irlD- 

5co-CQtt^5)-tt^{c "0" ir-rSc 
[0 0 7 6] MUX 1 0 3»i. -v's/ fVi/lHl^e 2icJ; 

[0 0 7 7] D/A^^Hi^e 6, 6 7(1. MUX 10 

vm^\^^m\^xmt}-r:5Xoi^ts:^tix\^^^o LPF 

6 8. 6 9tt. D/A^misISSe 6, 6 7 Wttl;^;}--^^ 
-C V ^ .5 iff 19 L ^Sr ^ * -f- 5 i 5 $ T I ^ 5 „ 

[00 7 8] ES^ISlHlSS 70 Ji. LPF68, 69© 

m^t^mn^xm:fj-r^. bpf7 2(i. 

7 3(i. B PF 7 2<^ttl;^ffi-§-<^RF^ftE(0{s-g-{C^^ 
-f-S i 5{-^i§ixTl^-5o T>'7-^-7 4(±. RF^V/^ 

[00 7 91 '^i^. w±co|liSco?f^^«tijf^icov^Ttft 

[0 0 8 0] -^'y^^'^^Vm^e 2KAt}^tlfc'f^i^-}' 
/wA;^m-§-6 1 fi. #J;?L(5. 1 6 Q AM^'iifcD^fil^p 

m'f—^iiMUX 1 0 3(C-^|&$n5c 

[00 8 1 ] ~:fj. m'omi.n^^\:\Bim20 AizAt)^ 

2 0 3tt, 5lHI^9 3SLT^^^'^l::$ 

tv. #btbfcT'-i5'f43l»)^lilHlK2 0 5fcA;^$tb 
[0 0 8 2] Mlij^I^lHlgS 2 0 5 T-tt. 0ffc:}cm;^j-t-5 



SrtT^c iPfe. KtS^Mz.^-^*^ "0" T'fo2)^{c 
fc. A;f3$nfc7=-^/J5 "1" T-fe5»^tv:(±. mfiHim 

;0L^ci7='— iS'irttS'iST^-^ im7L\-t. mm "o" 

[0 0 8 3] MUX 1 0 3f±. 7'—'^(D7U~J^mm\^ 
%-oX. -e-y fv-^ESga 2 0ti3;^i:Mi6^p[H]^2 0 

5(Dm:tit^mmn-ti,zmm:i'X\^^<o mrn. mux 

1 0 3d>bm;^^tb5-7^— iJ'cO^U— Alt5t^*L-Cl/^ 

[0 0 8 4] D/A^^[H]^6 6, 6 7f4. MUX 10 

[H]8g6 6, 6 7 wm;'3fB^tt, LPF 6 8, 6 9(c:J;!9 
m'O^Ml^^^im^^titc'lk. KSc^PlHl^ 7 0 (CA;^ 

( 0 0 8 5 ] ii:3^^PlHl?S 7 0 LPF68, 69© 

iB^-t^^^VXm.^^m\^xmtlir?>, BPF72 

S^W-ft-f-O^^jlil R F =1 7 3 {C#t^ 

-rSo RFa^-^^— ^ 7 3(±. B PF 7 2^^^ffl;'3$iX 
fds-§-^ R F ^^com-§-}-'Xm LTT VT"-^- 7 4 ^iO- U 

[0 0 8 6] 121 8 f±, ^^m<o^mmm.(o'm 2 ro^ttw 

[0 0 8 7] ::©|2I{:i*Jt,^T, El 1 t >PfiJ:-r5a5>l'H 

n)is--r^n^m-^\^xh^<Dx^(om.m\±m-^^^-t 

5c :i<73llJS(DJF^ffi-ett. 01 tJt^ LTD FT 

[0 0 8 8] l2I8^c;^-rl5:tecc>?^^^wibf^^co^^ 
xmmir^o 

[0 0 8 9] T>7=-^8 1 Cli ?)S:{g$tbfcRF{s-§- 
(1. I F 3 >-^<-^ 8 3 fc: i I? '¥Wimmm.Wi$.<Dm^K 

^m$tuTlil;^$tv5„ K^«^lHl?S8 4(i. IFa^- 

8 3;!)^btU;'j$ix.S>1^^^J^fe^«:«©{e-§-(c:. ^ 
S I tt^^>i:QW^5)-om-§-Sr. LPF 8 6, 8 7{;i^- 

[0090] LPF86, 87 I tt^^ i: Q tt^^J- 
(C-g-^ tlT V ^5 ;«JsE^^Srl^5fe LT A/D^mmSS 8 
8, 8 9 (C-W^i-S, A/D^^|Hl^8 8, 8 9 L 
P F 8 6 . 8 7 cDttl;^m^$r>Ffi^;i-57^'i' v^^^/Wt"— 
(C^giLT. DMUXl 1 1 {;i'WI&-t-?)o 

[00 9 1] DMU X 1 1 1 A/D^miHlK 8 8 , 
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T'-^i/f>-i/lHli^9 lie, afd. e^/N'^^-^^fiDA 
MDIUSSl 3 1 \cm'ii^-r?3o 
[0 0 9 2] T'-^-y t'^-^IilSSg 1 (±. MUX 1 1 1 f)^ 

[0 0 9 3] DAMDlHlggl 3 1 f±> DMUX 1 1 1 d» 
<Sr. ^tu^'n. e!5|yj^Ia]?Sl 4 3. 1 4 4 J; t) 1 i^-f 
i!l«p[HlSS 1 4 5 , 1 4 6\zX'0mWlMmir^o 

[00 94] mmmm^titc-f-^i-i. ^mmm^ i 

47. 148{CJ:t), 1 OFDMv':/7}?/l'}CSo-C^a 
JfJP^^tl., sSfeSiJSEMJSlHlK 1 4 9. 1 SOiz^n^'K 

[00 9 5] 5iSiJggSlffliJS[HlSS 1 49. 1 5 0 rt. 
mnrnm 1 4 7. 1 4 8 com;^©aglJ^EgilSr^^^^t^ffl!l 
itU. #b^^fd^i:S:ltg^IE]SSl 5 1 fctB;/ji-?), it^H 
K 1 5 1 f^SiJSg^aOSlHlSS 1 4 9 , 1 5 0«m;^Sr 
Jtl!?bT. H§IJ5iJiE»J^lH]SS 1 4 9©tll;0^5il!SiJEggt¥iJ 
^[3^1 5 0(7)ai;'3J; "9 4>;*c^i/>;4^*fc{irtu^;is^L. 
i/^^-g- (i^Q©^) fi. ffi "1" &m:^L. Sfc. 
B§feSiJSE»J3e(H]^ 1 4 9c^W;^^SilsS'JSgSt*iJ^lHlSSl 5 
0<Dm;^J:9 ti'h^''^*^ (I<Q«»^) {-tt, ffi 

"0" ^fcti;^i-?)„ 

[00 9 6] -trUi?' 1 5 2 tt. Jt|5?ll]i^ 151 cDai;^) 
/5S "1" (ISQO^) f±, I^WAP^lHlgS 1 4 

^¥ij;tiHi8Si 5 3\z\hti-r^. ^fc. jttisHssi 5 ito 
itiM- "0" (Dm^ {i<Q(nm^) mmmnm 

x#m*fij^iH]^ 1 5 3Kmti-r^. 

[00 9 7] ##:*^J^lHlSS 1 5 3 ir Ui? 1 5 2 

[00 9 8] iiJ,±<DmmmmKxtii-£. m^^m^^ 
[00 9 9] ^fc, s^f^alJ^v:*3^^T. i^tnyoasasiiKt 

[0100] 



6 ict3«©sm^jfe(- K3^^P*ixfctf #5S^iJ 

srsm bx '^m^M:L'^n^m^m'&(om.^mzmv:-x 

[|llffi©fS!¥^iI5i3J] 

[mi] ^mmmm(om^m^m.m^^-:^^^y:^mx 

[0 2] 01 i;i^-t-DMADcO¥^7»/i1i^^!|^tftPJ-r2> 

[la 3 ] la 2 (c^-t-M»)«-§-lH]?S(Dl¥*IB:fe1i^^J$:/i^-t- 
:/n -;/i?|21-r?fo5c 

[m 4 ] la 2 {c^-riigijEgi^sij^iHis&copjiB/i^f ^^jsr 

[la 5 ] 7tc^?^(^${B»B®|g 2 rol^JfeWfl^ffifi^fiS-f- 

[He] El 5 }c:^-rSKi^PIil8gcoi¥lffl;ie«^MSr^i- 

:yi^[glT*fe-5o 
[07] 0 5('^-rMUX*^Pjt±);'3$ix5v^— 

[0 8] :^^m<r)^mmm:(Dm2<D^m<Dmm<7^m^m 

[0 9] t*5feco-v/P^dr y Ti^m^S(^«^^JSr^T^-r 
7"P y^mX^^. 

[010] tie*co-7^v^:3r^ y TSm^«©«^S;^J^^ 
-TT'n -;/i?0T'fo5o 

[01 1] tS*OOFDMj||«gew«^M^^i-7'n 

[012] t*5l5(^OFDM§{s3Sttro«^«SJSr^-r:/n 
101 3] 'gii2l/•<7;^-^;55^fA$tlfc■t^y=¥-\' y 

[014] ^^.''^y ?^~'5'^^tsoFY>Mmw^m.<Dm 

[015] ^jG^/^^p'-iJ'Sr-atfOFDMSff^Srolft 
[016] 015 (c^^i-SK)«p[Hi8S©«^Mi^^-r:/ 

D y-^mx^^c 

8 2 TVt^-^- (Sm^S) , 8 4 K3S«SSIslEg 

, 1 4 5. 1 46 mmm^mm 

. 1 4 9, 1 5 0 fUSiJggilPJ^iniSS (^ffi^ 
. 15 2 iru-i?^ (il*^^©) , 1 5 3 # 
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